This paper describes the methods used in the submission for team Shawn for the data science competition "Airborne Remote Sensing to Ecological Information". I used canopy height rasters as well as NDVI rasters of the study area. I first filtered out pixels using a minimum NDVI threshold, then derived individual tree crowns using a watershed algorithm. I imposed limits on tree crown size and number using a minimum distance between two crowns and a maximum crown radius. All parameters were derived by minimizing the Jaccard coefficient. The final Jaccard coefficient on the training data was 0.117. All methods were implemented in Python are are available in code repositories.
Background
In 2017 the NIST NEON team put out a call for contributions to a data science competition. The overall goal of the competition was to classify individual tree species using a combination of hyperspectral and RGB imagery and LIDAR. The competition was split into three tasks related to the final goal, where competitors could compete in any combination of. Task 1 was segmentation of individual tree crowns. Task 2 was alignment of geolocate points of individual trees to that tree's location in an image. Task 3 was classification of tree species from hyperspectral data. More details can be found at the competition homepage ( https://www.ecodse.org/ ) and resulting technical paper (Marconi et al. 2018) . This paper describes the methods for my submission (under team name "Shawn") to Task 1.
Methods
The data provided included imagery for 43 100x100m forest plots for a site in North Florida.
Data for all plots included a LIDAR point cloud, a raster image of canopy height derived from the LIDAR, an RGB image, and a hyperspectral image. 30 of the plots were training plots and included shapefiles of individual tree canopies. The remaining 13 plots did not include tree canopy data, and submitting predicted tree canopies was the goal of Task 1. More details of the data for Task 1 can be found on the competition homepage.
My submission used the canopy height model (CHM) and hyperspectral image data. The hyperspectral images where converted to NDVI, where red was the mean value of bands 51-59, and near infrared was the mean value of bands 95-100.
The method consisted of a watershed algorithm with several pre and post processing steps.
First, a minimum NDVI threshold was set where any pixel with a value below the threshold was not considered canopy. Second, local maxima were located with a set minimum distance between adjacent maxima points. Third, the watershed algorithm was applied from the selected local maxima. Fourth, from each local maxima point a maximum crown radius was imposed.
The method contains three parameters to apply: 1) the NDVI threshold; 2) the minimum distance between local maxima; and 3) the maximum crown radius. The first parameter is in the range of NDVI values (-1 to 1), the other two parameters are in meters. The parameters were fit by minimizing the jaccard coefficient of predicted and known tree crowns provided for the 30 training plots. The final parameters are shown in Table 1 and had a jaccard coefficient of 0.117 on the 30 training plots.
Parameter
Value
Min. distance between local maxima 8
Max. crown radius 6 Table 1 : Final values of the three model parameters.
All modeling described here was done in python. Several software packages were used for data reading and writing (fiona, rasterio, pandas), model application (shapely, scikit-image, numpy, matplotlib) and parameter optimization (scipy). All code for this is available on GitHub at https://github.com/sdtaylor/NIST-DSE and archived on Zenodo ( https://doi.org/10.5281/zenodo.1255209 ).
